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1. Introduction
In RAN4#104-e meeting, RAN4 has some initial discussion on how to define the enhanced RRM requirements for FR2 SCell activation delay, and approved the related WF in [1]. In this contribution, we would like to discuss the related requirements and provide our proposals.
2. Discussion
Beam related enhancement for L3 part
	Issue 2-2-1: Beam sweeping factor enhancement in L3 part of FR2 unknown SCell activation (not related with WI of FR2 multi-Rx chain DL reception)
· FFS on beam sweeping factor reduction during unknown FR2 SCell activation. 
· Option 1a (CMCC): The agreements on reduced RX beam sweeping factor for Rel-17 FR2 HST or positioning enhancement can be considered as baseline.
· Option 1b (vivo): Introduce the UE capability to support Rx beam sweeping factor can be less than 8 for FR2
· Option 1c (Ericsson): 
· RAN4 to define RX beam constant time. Where, RX beam constant time is a time duration or window within which the RX beams are assumed to be constant or non changing. Rx beam constant time to be agreed as [X=1280ms].
· If UE performed a full RX beam sweeping for a procedure, next procedures or steps fall within RX beam constant time do not need to perform RX beam sweeping.
· UE can speed up the remaining steps in SCell activation with a shorter beam scaling factor based on prior Rx beam information from the step before
· Other option is not precluded


According to the discussion in [2], UE Rx beam sweeping factor reduction for L3 part is one of aspect to reduce the FR2 SCell activation delay. And we think both option 1b and option 1c can be considered to reduce the FR2 SCell activation delay. If UE support the Rx beam sweeping factor less than 8, the FR2 SCell activation delay can be reduced, and such UE capability should be applied to both FR2 known and unknown cases.
Proposal 1: RAN4 to introduce the UE capability to support the UE Rx beam sweeping factor less than 8 for FR2 SCell activation.
Regarding the UE Rx beam constant time, we think it is difficult to define such time duration to guarantee the UE maintain the Rx beam, as UE may rotate at any time. However, it is feasible and beneficial to introduce the conditions to allow UE enters the state of not performing full Rx beam sweeping. When the measured RSRP is good enough, it is assumed that the UE does not need to do the Rx beam sweeping and the UE is in the state of not performing full Rx beam sweeping. The UE can perform the measurement with a sub-set of Rx beam or non-Rx beam sweeping during this state. Upon the RSRP variant is larger than a threshold, the UE should exit the non-changing Rx beam state and perform the full Rx beam sweeping.
Proposal 2: RAN4 to introduce the state of not performing full Rx beam sweeping for L3 measurement during FR2 SCell activation.
· When the measured RSRP is higher than a threshold, the UE enters in the state of not performing full Rx beam sweeping. The UE can perform the measurement with a sub-set of Rx beam or non-Rx beam sweeping during this state. 
· When RSRP variance is larger than a threshold, the UE exits the non-changing Rx beam state and perform the full Rx beam sweeping.

RS related enhancement for L3 part
	Issue 2-2-4: RS related enhancement of FR2 unknown SCell activation
· FFS: AP-CSI-RS and/or A-TRS based fast SCell activation may also apply to unknown FR2 SCell activation enhancement


When the target SCell is unknown to UE, it means that the UE lost the DL coarse timing of the target SCell if known condition of FR2 SCell is not fulfilled, and the UE is required to perform AGC adjustment and cell search with Rx beam sweeping which is dominant in FR2 SCell activation delay. Since the physical cell ID is configured to UE via RRC reconfiguration when the target SCell is added. The decoding of physical cell ID may not be needed during cell search in the SCell activation procedure. In this case, the A-TRS can be configured to be used for AGC adjustment and DL timing synchronization if the QCL information of the A-TRS is provided.
Proposal 3: The A-TRS can be used for L3 measurement for FR2 unknown SCell activation if the QCL information of the A-TRS is provided to UE.
In case the QCL information of reference signal for the target SCell is provided to UE e.g. the A-TRS is QCL-ed with the SSB of inter-band SpCell or one of inter-band active serving cell. UE can perform the AGC adjustment and cell search without Rx beam sweeping. The illustration of the QCL configuration is shown in following figure 1. And the SCell activation procedure is shown in figure 2, UE can perform the AGC adjustment, cell search and tine timing tracking based on the configured A-TRS resource. 


Figure 1: Example of the QCL information of the target SCell is provided by the reference signal of SpCell
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Figure 2: FR2 SCell activation procedure if A-TRS is QCL-ed with the SSB of PCell or one of the active serving cell
Proposal 4: If the triggered A-TRS is QCL-ed with the SSB of inter-band SpCell or one of inter-band active serving cell, A-TRS is configured for AGC adjustment, cell search and fine timing tracking for FR2 unknown SCell activation. 
Enhancement for L1-RSRP
	Issue 2-3-1: Beam sweeping factor enhancement in L1-RSRP measurement of FR2 unknown SCell activation (not related with WI of FR2 multi-Rx chain DL reception)
· FFS on beam sweeping factor reduction for L1 measurement during unknown FR2 SCell activation. 
· Option 1a (vivo): Introduce the UE capability to support Rx beam sweeping factor can be less than 8 for FR2
· Option 1b (Ericsson): 
· RAN4 to discuss the solutions or pre-conditions to reduce the scaling factor N1 in FR2 SCell activation.
· RAN4 to define RX beam constant time. Where, RX beam constant time is a time duration or window within which the RX beams are assumed to be constant or non changing. Rx beam constant time to be agreed as [X=1280ms].
· If UE performed a full RX beam sweeping for a procedure, next procedures or steps fall within RX beam constant time do not need to perform RX beam sweeping.
· UE can speed up the remaining steps in SCell activation with a shorter beam scaling factor based on prior Rx beam information from the step before
· Option 2 (LG, MTK, HW, ZTE): Consider reporting (rough) best Tx beam during cell detection to reduce L1-RSRP measurement delay


For the beam sweeping factor for L1-RSRP measurement, we think the conclusion on beam sweeping factor enhancement for L3 measurement can be reused, And from our understanding, it is feasible to introduce UE capability and the state of not performing full Rx beam sweeping to reduce the L1-RSRP measurement delay.
Proposal 5: For the beam sweeping factor enhancement for L1-RSRP measurement, the conclusions on beam sweeping factor enhancement for L3 measurement can be reused.
For option 2, we also think it is feasible to consider the UE report the SSB index during the cell search procedure to reduce L1-RSRP measurement delay. If the UE is required to report the RSRP measurement results with SSB indexes, NW can configure L1-RSRP resources with such reporting SSB indexes and indicate UE to perform L1-RSRP measurement with sub-set Rx beam sweeping or without Rx beam sweeping which can reduce the L1-RSRP measurement delay. 
Proposal 6: It is feasible to consider reporting the SSB indexes during the cell search procedure to reduce L1-RSRP measurement delay.
Aperiodic RS related enhancement for L1 part
	Issue 2-3-8: Aperiodic RS related enhancement during FR2 unknown SCell activation
FFS:
· Proposal 1 (Apple, Ericsson): RAN4 to discuss: use AP RS for L1-RSRP measurement if UE can indicate the completion of L3 stage or can indicate the readiness of L1 measurement
· Proposal 2a(Apple, Xiaomi, MTK, Ericsson, ZTE): RAN4 to discuss: use A-TRS corresponding to the TCI state for fine timing tracking after TCI activation command
· Proposal 2b(Xiaomi): If there is no any QCL information of reference signal for target SCell, A-TRS is configured for fine timing tracking, and the A-TRS is QCL-ed with the selected SSB index.
· Proposal 3: Any other solutions to enable A-TRS usage to unknown SCell activation is not precluded.


It is still beneficial to use A-TRS used for fine timing tracking, as UE may need to wait for up to 160ms to perform fine timing tracking if SSB is used for fine timing tracking. If the UE is required to report the RSRP measurement results with SSB indexes, and if NW determine the best Tx beam according the reported SSB indexes, UE may not need to perform L1-RSRP measurement, A-TRS can be used for fine timing tracking after TCI state activation, and the A-TRS and the triggered A-TRS is QCL-ed with selected SSB index.
Proposal 7: A-TRS can be configured for fine timing tracking after TCI state activation, and the A-TRS is QCL-ed with the selected SSB index. 
3. Conclusion
In this contribution, we discuss the potential technical solution for FR2 SCell activation delay reduction and provide our proposals as follows.
Proposal 1: RAN4 to introduce the UE capability to support the UE Rx beam sweeping factor less than 8 for FR2 SCell activation.
Proposal 2: RAN4 to introduce the state of not performing full Rx beam sweeping for L3 measurement during FR2 SCell activation.
· When the measured RSRP is higher than a threshold, the UE enters in the state of not performing full Rx beam sweeping. The UE can perform the measurement with a sub-set of Rx beam or non-Rx beam sweeping during this state. 
· When RSRP variance is larger than a threshold, the UE exits the non-changing Rx beam state and perform the full Rx beam sweeping.
Proposal 3: The A-TRS can be used for L3 measurement for FR2 unknown SCell activation if the QCL information of the A-TRS is provided to UE.
Proposal 4: If the triggered A-TRS is QCL-ed with the SSB of inter-band SpCell or one of inter-band active serving cell, A-TRS is configured for AGC adjustment, cell search and fine timing tracking for FR2 unknown SCell activation. 
Proposal 5: For the beam sweeping factor enhancement for L1-RSRP measurement, the conclusions on beam sweeping factor enhancement for L3 measurement can be reused.
Proposal 6: It is feasible to consider reporting the SSB indexes during the cell search procedure to reduce L1-RSRP measurement delay.
Proposal 7: A-TRS can be configured for fine timing tracking after TCI state activation, and the A-TRS is QCL-ed with the selected SSB index. 
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